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Studies on absorption of insuli n in human nasal mucosa 
and oral cavity mucosa 

Tomoko YOKOSUGA, Yasue OHMORI, Yukimasa HIRATA and 

Shinichiro HIRAI 

Insulin was administered through nasal mucosa and oral 
cavity mucosa of healthy subjects. Absorption of insulin was 
detected by variation of blood glucose level, immunoreactive 
insulin (IRI) and C-peptide immunoreactive (CPR). Insulin solution 
used contained porcine crystalline insuline 10, 30 or 50 units/ 
0.1 ml. Medium was a solution (pH 7.6) containing physiological 
saline (pH 3) and 1% so dium glycoch olate or surface active agents. 
Absorption through nasal mucosa was tested after spraying the 
above insulin solution (0.1 ml) into nasal cavity of the healthy 
subjects. Or absorption through oral mucosa was conducted by 
dropping hypoglossally. Blood sugar level, Serum IRI and CPR were 
assayed by collecting blood samples before or after administration 
of the solution. 

Transnasal administration using solution of sodium glycocho- 
late resulted superior in insulin absorption and mucosal irritation 
Administration of insulin solution of this type showed significant 



increase in serum IRI after 5 minutes. Later on the increase in 
blood IRI, blood sugar and CRP levels were decreased. Administ- 
ration of insulin solution with pH 3 acidic solution resulted no 
absorption of insulin. Absorption of insulin through oral mucosa 
was not observed when sodium glycocholate solution was applied. 
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Fig. 1 Nasal administration of insulin in \% sodium g I ycoc hoi ate solution (pH 7*6) 
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Fig. 3 Sublingnal administration of insulin (30 unit) in \% glycocholate solution (pH 7.6) in 3 cases. 
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Fig. 4 Nasal administration of insulin in \% Na 
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Nasal intravenous and subcutaneus administrations of 
regular insulin in cases. 
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Abstract 



Nasal and Sublingual Administration of Insulin in Man 



Tomoko YoKosuka*, Yasue Omori*, Yukimasa Hirata*, Shinichiro Hirai 3 ' 

* Diabetes Center Tokyo Women's Medical Collage, Tokyo 
** Central Research Division, Takeda Chemical Industries, Ltd., Osaka 



Changes in serum IRI, CPR and glucose were determined in, 13 healthy adults after spraying of 
porcine crystallin insulin to nasal or sublingual mucous membrane. Ten, 30 or 50 U porcine cry- 
stallin insulin was dissolved in 0- 1 ml 0. 9% NaCl containing 1 % sodium glycocholate ph 7. 6. When 
it was applied to nasal mucous membrane, there were significant decreases in serum glucose and 
CPR levels. There was a positive correlation between the peak serum IRI levels and doses of 
insulin applied. However, when it was applied to the sublingual mucous membrane, there were no 
measurable increases in serum IRI levels. 

When sodium glycocholate was omitted, no measurable increas in serum IRI levels was observed. 
Substitution of sodiun glycocholate with other surface activating agents such as lysozyme chloride, 
HCO-60, Byco-E, did not facilitate the absorption of insulin at all. Ursodeoxycolate was effective 
in facilitating absorption of insulin from nasal mucous membrane, but this agent was associated 
with marked local irritation. 

The results showed that significant amount of insulin was absorbed from nasal mucous mem- 
brane when it was dissolved in a solution contaning sodium glycocholate. This route of adminis- 
tration of insulin may be useful under certain clinical circumstances. 
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